ABSTRACT
Introduction
Adolescents and young adults are known to often be reluctant to seek medical attention and to have unmet health needs. 1 The New Zealand Health Survey 2016-17 for the age band of 25-34 years shows 59.8% men and 79.3% women (69.6% J OURNAL OF PRIMARY HEALTH CARE 33 overall) consulted their general practitioner (GP) in the previous 12 months, 2 but there are limited data on the range and frequency of physical health problems in New Zealand adolescents and young adults. 3 Recent studies suggest that former very low birthweight (birthweight <1500 g; VLBW) and very preterm young adults, constituting ~2% of live births, may have physical health problems more frequently than their termborn peers [4] [5] [6] [7] and we hypothesised that given their history of intensive or special care at birth and routine outpatient follow up on several occasions following birth, they would more frequently engage with primary care health services.
In 1986, all 430 liveborn VLBW infants who were admitted to a neonatal unit in New Zealand were included in a prospective audit of retinopathy of prematurity; 338 (82%) surviving to be discharged home. The cohort has been followed up at 7-8 years, 22-23 years and most recently at 27-29 years, when 250 cohort members (77% of those known to be alive) and 100 term-born controls participated. 8 The VLBW cohort and controls underwent assessment in one centre (Christchurch) over 2 days, covering physical and mental health, cognitive, neuropsychological and social functioning. As part of our contract with the young adult participants, we provided them with written feedback on their results and undertook to write to their GP if any significant unrecognised or unmet physical health needs were identified.
Full results of the investigations are being reported elsewhere, and the aim of this report is to document the range and frequency of these unrecognised and unmet physical health needs in both the VLBW cohort and controls, and to identify any differences between the groups.
Methods
The protocol and methods for the present investigation have been described previously. 8 Briefly, 229 members of the VLBW cohort (71% of known survivors) and 100 controls attended 2 days of assessments from February 2013 to June 2016. The remaining 21 VLBW participants answered a questionnaire only and have not been included in this report. The control group were born full term in New Zealand in 1986 and recruited through a process of peer nomination by a cohort member 9 or via random sampling from the electoral rolls, aiming to ensure balance with respect to gender, ethnicity and regional distribution. 8 Questionnaire information included general health and health-related quality of life; 10 a history of serious and chronic disease (lifetime and current); physical activity; smoking; respiratory health; 11 gastrointestinal health and symptoms; frequency of visits to a doctor or hospital in the past 12 months; and prescribed medications. Relevant investigations included height (Harpenden stadiometer); weight; BMI; blood pressure (BP); electrocardiogram and echocardiogram; respiratory function tests (including spirometry and diffusing capacity of the lung for carbon monoxide (DLCO); early morning urine for albumin creatinine ratio; and following an overnight fast, a venepuncture and standard laboratory procedures for plasma glucose and (free) insulin, lipid screen, glycated haemoglobin (HbA1c), haemoglobin and serum creatinine. A subset of 150 of the VLBW cohort (all <28 weeks' gestation and a random sample of participants ≥28 weeks' gestation) plus 50 controls underwent a cerebral magnetic resonance imaging (MRI) research protocol. In the case of both the echocardiogram and MRI scan, a standard clinical report was issued, with feedback to the participants, and more technical assessments subsequently undertaken for the research protocol.
A summary of the main results from their assessments was sent to participants and if there were
WHAT GAP THIS FILLS
What is already known: Adolescents and young adults are often reluctant to see a primary health-care physician and often consider themselves healthy even when displaying symptoms, but there are few data about this from New Zealand.
What this study adds: A physical health assessment of former very low birthweight young adults and term-born controls found unrecognised and unmet physical health needs were frequent in both groups (45% and 38% respectively), although respiratory problems and hypertension were more common in very low birthweight adults.
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J OURNAL OF PRIMARY HEALTH CARE unresolved but known health issues, they were advised to seek review by their GP; for example, if the participant was a current smoker with some respiratory symptoms or mildly abnormal respiratory function tests and not actively trying to give up smoking, the letter suggested seeing their GP for advice. Where there were previously unrecognised or significant unmet health issues, unless the participant requested otherwise, a letter was sent to the GP with this information, as well as to the participant. We defined significant health issues as including a BMI >30, together with a fasting insulin level >80 pmol/L (80 pmol/L being the upper limit of normal for our laboratory) or a raised fasting insulin alone; or any two of moderate respiratory obstruction (FEV1/FVC <75% predicted), a DLCO below the lower limit of normal 12 or being a regular smoker; or either hypertension (systolic >139 mmHg or diastolic >90 mmHg) or an abnormal echocardiogram; or abnormalities on the MRI scan. In several cases, particularly when there were echocardiographic or cerebral MRI abnormalities, the advice of a collaborating specialist was sought before communicating with the GP.
Between-group comparisons were tested for statistical significance using t-tests for independent samples for comparison of means and chi-square tests for comparison of percentages.
The study was approved by the Southern Health and Disability Ethics Committee and all participants gave written informed consent. Table 1 shows the characteristics of the participants. Six VLBW females and four controls were pregnant at the time of the study. There were 65 (28.4%) VLBW participants and 23 (23%) controls with known co-morbidities (Table 2) . Table 3 shows self-reported health problems and GP contacts in the past 12 months, hospital visits or admissions in the past 5 years and the proportion taking prescribed medication on a regular basis. VLBW adults were slightly less likely to have attended their GP (P = 0.043) and to rate their overall health as very good or excellent (P = 0.046). Table 4 shows VLBW adults had When asked, 77% of the VLBW cohort could name their GP or health centre (76% of males, 79% of females) compared with 90% of controls (84% of males, 94% of females). For participants who were unable to name their GP, we still generated a letter when necessary and asked the participants to tell us where to send it, which most subsequently did.
Results
A letter to the GP was required for 101 (44.1%) VLBW (49 males) participants and 38% (14 males) controls (P = 0.30). The abnormal results triggering the letter to the GP are shown in Table 5 .
The most frequent reason for referral was a BMI >30 plus a fasting insulin >80 pmol/L. There were three VLBW participants who had a raised fasting insulin but were not obese, by itself not meeting criteria for referral, but these individuals also had respiratory problems and were referred to their GP on those grounds.
Respiratory problems occurred significantly more frequently in the VLBW group than the control group. All but two VLBW adults referred because of respiratory problems were smokers, as were three of four controls (overall 31% of VLBW and 21% of controls (P = 0.06) were current smokers). In the VLBW cohort, 15 participants were referred with moderate respiratory obstruction and 18 with a DLCO below the lower limit of normal, suggesting reduced gas exchange efficiency, and seven with both obstruction and a low DLCO. In the control group, three participants were referred with a low DLCO.
Hypertension was significantly more frequent in the VLBW cohort than controls. Among the 17 VLBW adults with abnormal echocardiograms, the most frequent findings were valve abnormalities (n = 4), right ventricular dilatation (n = 4) and left ventricular wall thickening, with or without some functional impairment, and concerns about hypertrophic cardiomyopathy (n = 5). Eleven of the control group had abnormal echocardiograms, including valve abnormality (n = 1), persistent ductus arteriosus (n = 1), right ventricular dilatation (n = 3) and left ventricular wall thickening (n = 4).
Cerebral MRI findings in the VLBW cohort resulting in referral were focal white matter hyperintensities plus concerns about multiple sclerosis (n = 2), focal abnormalities possibly indicating a tumour (n = 2), malformations (n = 3) and a pineal cyst (n = 1). In the control group, the incidental findings were focal white matter hyperintensities (n = 1) and focal abnormalities possibly indicating a tumour (n = 2).
In another 24 (10.6%) VLBW young adults and 6% of controls, the feedback letter to the 
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J OURNAL OF PRIMARY HEALTH CARE participant specifically advised they see their GP about a health issue. In 19/24 of the VLBW participants and all six controls, the health issue was mild or moderately abnormal respiratory function tests together with either smoking or obesity or both. Hence, overall, 55% of the VLBW cohort and 44% of controls (P = 0.077) had some previously unknown or known-butunmet physical health problems warranting consultation with a GP.
Discussion
In this research project assessing the physical health and wellbeing of a national cohort of VLBW young adults and term-born controls, we found that unrecognised or unmet physical health issues were common in both groups at 44% and 38% respectively, while another 10.6% and 6.0% had milder unmet problems.
In some cases, the health issue was accompanied by symptoms, typically shortness of breath and reduced exercise capacity, but the young person had not sought a medical opinion. In other cases, such as hypertension, there were no obvious symptoms, but the problem could have been readily detected at a routine health check.
Other cases could only be detected by specialised investigations such as a cerebral MRI scan which, outside of a research protocol, would normally only be undertaken if medically indicated.
The VLBW and control groups were broadly comparable in terms of sex, ethnicity, residence and socioeconomic background. Controls had a similar profile of characteristics (education, employment, health-care utilisation) to national data for same age peers (data not shown).
The most frequent unrecognised or unmet health problem in both groups was obesity with a raised fasting insulin. We have previously reported the mean BMI in the VLBW cohort (males 26.5, females 27.0) and controls (males 26.4, females 29.2); 13 the latter being broadly similar to New Zealand Health Survey data (males 28.0, females 28.4). 2 Our feedback to the participants was that they had an increased risk of developing type 2 diabetes and they were advised to discuss this with their GP.
The VLBW participants were significantly more likely than controls to have unrecognised or unmet respiratory problems and in both groups, nearly all these individuals were smokers. Surviving very preterm infants have been shown to have a reduction in peak lung function, 14 and more airways obstruction and gas trapping as young adults than controls, particularly if they have a history of bronchopulmonary dysplasia, as did 21% of the present cohort. 7, 14 The natural decline in lung function from peak at around age 20 years may lead to chronic respiratory symptoms at an early age, especially if decline in function is exacerbated by additional insults such as smoking.
14 A UK survey found that adult respiratory specialists infrequently asked details of birth history in patients beyond childhood, 15 and despite few data, it is likely that such questions are even less common in primary care. 16 If this history was known to a primary care physician, it might trigger an earlier detailed review of respiratory function.
Six percent of the VLBW cohort had BP measurements in the hypertensive range versus 1% of the controls. A higher systolic BP in former VLBW or very preterm young adults than in controls has been described in several studies, 17, 18 and early detection may facilitate interventions including lifestyle changes. 18 Other studies have recently reported increased left ventricular wall mass and reduced ventricular volume in these young adults. 19 At present, the long-term consequences of these acquired changes are uncertain, although a history of very preterm birth will help to differentiate from the well-described and usually inherited condition of hypertrophic cardiomyopathy. 20 The prevalence of incidental findings on a cerebral MRI scan will depend on the MRI field strengths and scanning protocols and the ages of the subjects. Cerebral MRI scans in healthy adult participants reveal incidental findings with health implications on average in ~3%, 21 similar to our data. Cranial MRI scans undertaken on 2536 healthy male applicants to the German Air Force at mean age 20.5 years revealed 1.7% to have arachnoid cysts, 0.51% vascular abnormalities and 0.47% intracranial tumours. 22 Diffuse white matter hyperintensities are reported in J OURNAL OF PRIMARY HEALTH CARE 37 over 50% of cranial MRI scans at term equivalent in extremely preterm (<28 weeks' gestation) infants, 23, 24 although the long-term implications are uncertain. 23, 25 In the three cases documented here, focal white matter hyperintensities were commented on in the clinical report and the possibility of multiple sclerosis was questioned.
There are few surveys of general health in New Zealand young adults. Denny et al. surveyed a random sample of 9107 secondary school students in 2007, reporting that 17% had not seen a doctor or nurse when indicated in the previous 12 months. 26 However, many of the indicated conditions related to mental or sexual health, which have not been considered in our study. Issues of health-care access among young adults aged 18-24 years in 11 high-income countries, including New Zealand, compared with the experience of older adults, including the 25-to 34-year age bracket, have been reported. 27 New Zealand was one of three countries where there were no differences between young and older adults' responses regarding their health-care experience, with 22% of both age groups saying cost was a barrier to care.
Given the prevalence of unrecognised and unmet health needs in these young adults, there may be value in one or more general health checks being conducted when people are at school-leaving age or age 30 years. A Cochrane review of 14 randomised trials (182,880 participants), where general health checks were offered (versus none), found little benefit and no reduction in mortality or morbidity from either cardiovascular disease or cancer, although the number of new diagnoses did increase. 28 Possible harms of this approach might include unnecessary tests for conditions unlikely to cause harm and a lack of cost effectiveness.
There are some weaknesses in our study. It was designed to assess young adult health and welfare outcomes following VLBW birth compared with term-born controls rather than the prevalence of unrecognised or unmet health problems, and the number of participants (329) would need to be greater to adequately address the latter question. The criteria used to define a significant health problem, triggering a letter, were somewhat arbitrary. We have little information, and none was collected systematically, on whether participants did actually see their GP, or the outcome of that review.
In conclusion, we have identified a high prevalence of unrecognised and unmet health problems in former VLBW young adults and term-born controls attending a health assessment for a research project. VLBW young adults more frequently had respiratory problems and raised BP than controls. Greater understanding of the life-long health consequences of very preterm birth should facilitate strategies to prevent or ameliorate adverse outcomes, and neonatal follow-up clinics can raise parental awareness of the issues, such as the importance of not smoking. Continuity of care is important for VLBW young adults who we believe should have a regular GP. We agree with others 16 that GPs should routinely include inquiry about their gestation and birthweight when seeing young adults and that VLBW and very preterm graduates should volunteer this information.
